Supporting Online Material

Contents
Polymerization Tables S2
Experimental Details
General considerations and instrumentation S4 Preparation of ligands S4 Synthesis of dinickel complexes S9 Synthesis of amino olefins S12 General polymerization procedures S13
NMR Data 1 H and 13 C NMR spectra of synthesized compounds S14 Representative 1 H and 13 C NMR spectra of polymers S34 DOSY and TOCSY NMR Experiments S39
Crystallographic Information
Crystal and refinement data for 1-s and 2-s S41 Structural drawing of 1-s S42 Atomic coordinates and equivalent isotropic displacement parameters for 1-s S42 Anisotropic displacement parameters for 1-s S44 Structural drawing of 2-s S45 Atomic coordinates and equivalent isotropic displacement parameters for 2-s S46 Anisotropic displacement parameters for 2-s S49
References S50
S 2
Polymerization Tables   Table S1 . a All polymerizations were run for 1 h at 25°C under 100 psig of ethylene in toluene with 4 µmol of dinickel complex, 4 equivalents of Ni(COD)2 and 500 equivalents of 1-hexene and additive per nickel. Reaction total volume = 5 mL.
b activity = (g polymer)×(mmol Ni) - 
S 4
Experimental Section
General Considerations and Instrumentation. All air-and/or water-sensitive compounds were manipulated using standard vacuum or Schlenk line techniques or in an inert atmosphere glove box. The solvents for air-and moisture-sensitive reactions were dried over sodium benzophenone ketyl, calcium hydride, or by the method of Grubbs. 1 All NMR solvents were purchased from Cambridge Isotopes Laboratories, Inc. Benzene-d 6 was dried over sodium benzophenone ketyl and vacuum transferred prior to use. Pyridine and all monomers and amines were dried over calcium hydride and vacuum transferred prior to use. Trimethylphosphine was dried over 4 Å molecular sieves prior to use. Ethylene was purchased from Matheson and equipped with a PUR-Gas in line trap to remove oxygen and moisture before use. 2-bromo-4-tert-butylphenol, 3 2-bromo-4-tert-butylmethoxymethylphenol, 2 and 1,4-dibromo-2,3,5,6-tetramethylbenzene 4 were synthesized according to literature procedures. 3-a and 3-s. Synthesis of the biphenyl compounds 3 was accomplished via the Negishi coupling of 1,4-dibromo-2,3,5,6-tetramethybenzene with two equivalents of 2-bromo-4-tertbutylmethoxymethylphenol using literature conditions. 5 In the glove box, 2-bromo-4-tertbutylmethoxymethylphenol (10.46 g, 38.3 mmol) and 150 mL of THF were combined in a large Schlenk tube and frozen in the cold well. tert-Butyllithium (47.32 mL, 80.44 mmol, 2.1 equiv) was added to the thawing solution and stirred for 1 h while warming to room temperature. The resultant yellow orange solution was refrozen in the cold well. Concurrently, a suspension of ZnCl 2 (3.66 g, 26.8 mmol, 0.7 equiv) in THF (40 mL) was frozen in the cold well. The thawing S 5 ZnCl 2 suspension was added to the thawing reaction mixture and stirred for 1 h resulting in a colorless cloudy solution. 1,4-dibromo-2,3,5,6-tetramethybenzene (5.03 g, 17.24 mmol, 0.45 equiv), Pd(PPh 3 ) 4 (0.44 g, 0.38 mmol, 0.01 equiv) and THF (40 mL) were added to the reaction mixture at room temperature. The sealed Schlenk tube was brought out of the glove box and heated to 70 °C for 4 days. Water was added to quench the reaction. The solution was filtered over silica gel and the silica gel was washed with dichloromethane. The filtrate was extracted between DCM and water. The organics were dried with MgSO 4 , filtered, and volatiles were removed under vacuum. The dicoupled products were coprecipitated from MeOH in a ratio of 1:0.73 anti:syn (4.75 g of white powder, 53 % yield) and used without further purification. 1 4-a and 4-s. 3 (4.75 g, 9.16 mmol, 1 equiv), N,N,N',N'-tetramethylethylenediamine (19.1 mL, 128.2 mmol, 14 equiv) and THF (80 mL) were added to a Schlenk tube in the glove box and frozen in the cold well. n-Butyllithium (9.6 mL, 24.0 mmol, 2.6 equiv) was added to the thawing solution and stirred for 4 h. The resultant orange red solution was refrozen in the cold well. A solution of DMF (4.3 mL, 54.9 mmol, 6 equiv) in THF (30 mL) was also frozen in the cold well. The thawing DMF solution was added to the thawing reaction mixture resulting in a pale amber solution, which was stirred for 10 h before the Schlenk tube was brought out of the box and about 5 mL of water were added to quench the reaction. The desired product was extracted into DCM and the organic fraction was washed with water, dried with MgSO 4 , filtered, and the volatiles were removed under vacuum to yield the doubly orthoformylated products, 4, with greater than 90% purity. These compounds were carried forward without further purification and 100% conversion was assumed for stoichiometry. 1 5-a and 5-s. 4 (5.26 g, 9.2 mmol, 1 equiv), 2N HCl (69 mL, 137.4 mmol, 15 equiv), and methanol (275 mL) were added to a round bottom flask equipped with a reflux condenser and the reaction was refluxed for 2 h. Then the reaction was cooled to room temperature and filtered to collect precipitate. The precipitate was dissolved in DCM and washed with water. Additional product was collected from the filtrate by extraction into DCM. The organic fractions were dried with MgSO 4 , filtered, and the volatiles were removed under vacuum to yield the deprotected products, 5. The atropisomers were separated via column chromatography (3:1 DCM/hexanes). 1.3 g of 5-a and 0.7 g of 5-s were isolated as white solids in 95 % puritiy (45 % overall yield). The 1 H and 13 C NMR spectra matched literature assignments. 6-a and 6-s. The bisphenoxyimines were synthesized as we described previously from the bisaldehydes from 5-a and 5-s. 1,3-dibromomesitylene was synthesized according to literature procedures. 6 3,5-dibromomesitol was synthesized by the dropwise addition of a solution of Br 2 (1.48 mL, 28.76 mmol, 2.61 equiv) in DCM (6 mL) through an addition funnel to a solution of mesitol (1.5 g, 11.01 mmol, 1 equiv) and iron powder (0.04 g, 0.71 mmol, 0.06 equiv) in DCM (11 ml) in a covered round bottom flask with a stirbar over 30 minutes. The resulting red solution was sitrred an additional 2.5 h before the reaction was quenched with aqueous sodium hydrosulfite (Na 2 S 2 O 4 ). The mixture was extracted between DCM and water. The organics were dried with MgSO 4 , filtered, and volatiles were removed under vacuum. The desired product was obtained as a pale yellow solid in quantitative yield. The 1 H NMR spectrum matched literature assignments. 7 3,5-dibromo-2,4,6-trimethyl-methoxybenzene was synthesized from 3,5-dibromomesitol according to an analogous synthesis. 8 7-s-OMe. Synthesis of the biphenyl compound 7-s-OMe was accomplished via the Negishi coupling of 3,5-dibromo-2,4,6-trimethyl-methoxybenzene with two equivalents of 2-bromo-4-tert-butylmethoxymethylphenol using conditions analogous to the synthesis of compounds 3. 7-s-OMe was collected in greater than 90 % purity via column chromatography (5:1:0.5 hexanes/ethyl acetate/DCM). 7-s-OMe was then isolated as a colorless solid via precipitation from MeOH (4.0 g, 16 % yield). 1 10-a. The imine condensation with 2,6-diisopropylaniline and 9-a was accomplished via the same procedure as for 6-a. The desired product was isolated as a pale yellow solid in 66 % yield (0.26 g). 1 10-s-OMe. The imine condensation with 2,6-diisopropylaniline and 9-s-OMe was accomplished via the same procedure as for 6-a. The desired product was isolated as a pale yellow solid in 47 % yield (2.39 g). 1 
1-a.
Prior to metallation, 6-a was deprotonated with Na(N(SiMe 3 ) 2 ). A scintillation vial equipped with a stir bar was charged with Na(N(SiMe 3 ) 2 ) (0.018 g, 0.099 mmol, 2 equiv) and toluene (1 mL). A solution of 6-a (0.040 g, 0.050 mmol) in toluene (2 mL) was added and the mixture was stirred at room temperature for 2 h, and then concentrated in vacuo to yield a bright yellow solid. The amine side product was removed by two cycles of suspending the product in hexanes and removing the volatiles under vacuum. The solid was used without further purification. 1 2-s-OMe. Deprotonation of 10-s-OMe was accomplished via the same procedure as was used to deprotonate 6-s (with KH). The deprotonated material was then dissolved in hexanes, filtered over Celite, and metallated with Ni(PMe 3 ) 2 MeCl using the same procedure as for 1-s. 2-s-OMe was purified by precipitation from cold hexanes. The assignment of this product as the syn atropisomer was confirmed by 1 Representative procedure: synthesis of N(pentenyl)( n Pr) 2 . Under ambient conditions, K 2 CO 3 (7.00 g, 50.65 mmol, 1.2 equiv), THF (42 mL), HN( n Pr) 2 (7.52 mL, 54.87 mmol, 1.3 equiv), and 5-bromo-1-pentene (5.00 mL, 42.21 mmol, 1 equiv) were added, in that order, to a Schlenk tube equipped with a stirbar. The reaction vessel was sealed and heated to 75 °C for 40 h. The complete consumption of the bromide was confirmed by GCMS. The reaction mixture was filtered and the salts were rinsed with THF. The filtrates were then combined and fractionally distilled under static vacuum to separate the product from solvent, excess starting amine, and non-volatile side products. The clear, colorless oil collected in the second fraction was filtered over about 30 mL of silica gel in a frit with about 150 mL of pentane. This pentane fraction was then fractionally distilled under static vacuum to separate the product from pentane. The product was obtained as a clear, colorless oil in the second fraction and was dried by stirring over CaH 2 overnight, degassing on the Schlenk line, bringing into the glovebox and filtering over an alumina pipette plug (3.45 g, 48 % yield). General polymerization procedures. A 3 oz. Andrews glass pressure reaction vessel equipped with Swagelock valves and a gauge was used for all high pressure polymerizations. A syringe was loaded with a solution of the desired organometallic complex and scavenger, and the needle was sealed with a rubber septum. The high-pressure setup was brought into the glove box with a magnetic stirbar and charged with the desired amount of solvent (minus that which was used to make the solution of complex and scavenger). The desired amount of additive or comonomer was also added to the setup, if applicable, and the setup was sealed. The syringe and setup were brought out of the box and the setup was clamped firmly over a hot plate with a mineral oil bath previously regulated to the desired temperature (25 °C). The solution was stirred vigorously (1200 rpm). A nylon core hose equipped with quick connect adaptors was purged with ethylene for 1 minute and the pressure was set to 15 psig. The hose was connected to the setup and the setup was filled with ethylene. A bleed needle was inserted into a Teflon septum at the top of the high pressure setup and flushed with ethylene. The solution of organometallic complex and scavenger was added via syringe and the top of the setup was closed. The pressure was increased to the desired level (100 psig). After the desired time, the ethylene hose was disconnected, the setup was vented and the reaction mixture was quenched with acidified methanol (3 times the reaction volume) to precipitate the polymer, which was collected as a white solid by filtration over a fine frit. If only a small amount of polymer was precipitated, the entire mixture was collected and volatile materials were removed under vacuum. All polymers were dried on the Schlenk line for a minimum of 8 hours before a mass was recorded.
N(allyl)(
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NMR Data
H and
13 C NMR spectra of synthesized compounds Figure S1 . 1 H NMR spectrum of 3-a and 3-s in CDCl 3 . (1) 8870 (5) 1494 (4) 8968 (2) 31 (1) O (2) 7284 (5) -1550 (4) 6049 (2) 31(1) N (1) 9902 (6) 2512 (4) 10162 (2) 19(2) N (2) 7367 (6) -2484 (5) 4859 (3) 26(2) C (1) 6234 (8) -639 (7) 7919 (3) 43(3) C (2) 6828 (6) 458 (6) 8123 (3) 25(2) C (3) 7173 (7) 1024 (6) 7714 (3) 34(2) C (4) 6929 (7) 524 (7) 7088 (3) 34(2) C (5) 6277 (7) -539 (6) 6882 (3) 31(2) C (6) 5918 (7) -1147 (6) 7294 (3) 35(2) C (7) 5852 (9) -1304 (7) 8365 (4) 54(3) C (8) 7833 (10) 2227 (7) 7946 (4) 67(3) C (9) 7353 (9) 1185 (7) 6659 (4) 59(3) C (10) 5183 (9) -2315 (7) 7068 (4) 54(3) C (11) 6915 (8) 960 (6) 8785 (3) 36(2) C (12) 7984 (7) 1435 (6) 9172 (3) 23(2) C (13) 7936 (8) 1870 (7) 9799 (3) 41(2) C (14) 6942 (9) 1878 (9) 9989 (4) 73(4) C (15) 5973 (9) 1542 (11) 9602 (5) 95 (5) C (16) 6013 (9) 1015 (9) 8996 (4) 66(3) C (17) 4937 (14) 1695 (11) 9762 (5) 88 (4) C ( (21) 8904 (7) 2340 (6) 10239 (3) 24(2) C (22) 10708 (7) 3045 (6) 10706 (3) 27(2) C (23) 11120 (7) 4123 (6) 10956 (3) 32 (2) C (24) 11789 (7) 4609 (6) 11523 (4) 40 (2) C (25) 12079 (8) 4038 (7) 11795 (4) 45(3) C (26) 11711 (8) 2960 (7) 11542 (3) 48(3) C (27) 11010 (8) 2448 (6) 10978 (3) 44(3) C (28) 10804 (8) 4781 (6) 10656 (4) 40 (2) C (29) 10024 (8) 5173 (7) 11001 (4) 50 (3) C (30) 11878 (10) 5689 (7) 10561 (4) 64 (3) C (31) 10590 (9) 1284 (7) 10698 (4) 52 (3) C (32) 9523 (10) 677 (7) 10938 (5) 66 (3) C (33) 11514 (10) 948 (8) 10773 (5) 68 (3) C (34) 5825 (7) -1059 (6) 6224 (3) 28 (2) C (35) 6408 (7) -1509 (6) 5831 (3) 23 (2) C (36) 5962 (8) -1933 (6) 5211 (3) 29 (2) C (37) 4954 (7) -1961 (6) 5013 (3) 33 (2) C (38) 4354 (7) -1586 (6) 5397 (3) 31 (2) C (39) 4853 (8) -1102 (6) 6000 (3) 35 (2) C (40) 3241 (8) -1632 (8) 5196 (4) 44 (3) C (41) 2395 (10) -2131 (10) 5597 (5) 80 (4) C (42) 3386 (9) -536 (8) 5234 (5) 65 (3) C (43) 2746 (9) -2313 (8) 4544 (4) 63 (3) C (44) 6517 (7) -2350 (6) 4767 (3) 26 (2) (57) 12031 (11) 1595 (9) 8371 (5) 80(4) C (58) 11516 (14) 3226 (13) 8262 (6) 122(6) C (59) 9868 (10) 1027 (12) 7867 (5) 115(6) C (60) 11959 (8) 2965 (7) 9673 (4) 51 (3) (1) 447 (8) 322 (7) 138 (5) 11 (4) -125 (5) 186 (6) Ni (2) 504 (8) 331 (7) 146 (5) 56 (4) -78(5) 246(6) P (1) 448 (17) 830 (20) (1) 7457 (17) 2036 (9) 7703 (7) 67(6) C (2) 7508 (14) 2300 (8) 8177 (6) 49(5) C (3) 7390 (13) 2898 (7) 8235 (6) 42(5) C (4) 7267 (15) 3228 (9) 7838(6) 56(5) C (5) 7207 (14) 2986 (8) 7392 (6) 50(5) C (6) 7256(15) 2428(9) 7300(7) 63(6) C (7) 7540(30) 1425(14) 7576(11) 169(13) C (8) 7799 (13) 4128 (7) 2238(6) 34(4) C (9) 7931(13) 4360 (7) 2706(6) 39(4) C (10) 7927 (14) 4962 (8) 2812 (7) 57(5) C (11) 7820 (13) 5362 (8) 2437 (6) 41 (5) Table S9 . Anisotropic displacement parameters (Å 2 x 10 4 ) for 2-s. The anisotropic displacement factor exponent takes the form: -2p 2 [ h 2 a* 2 U 11 + ... + 2 h k a* b* U 12 ]. ____________________________________________________________________ U 11 U 22 U 33 U 23 U 13 U 12 ____________________________________________________________________ Ni(1A) 75 (8) 143 (7) 303(8) -11 (6) 37 (7) 78(6) Ni(2A) 120 (8) 157 (8) 305 (8) -24(6) 46 (7) 81(6) P(1A) 189 (13) 218 (12) 262 (13) 6 (9) 28 (9) 74 ( (9) 322 (9) 326(9) 0(7) 22(7) 92(7) Ni(2B) 226 (9) 312 (9) 352 (9) -33(7) 51(7) 95(7) P(1B) 306 (14) 334 (13) 331 (14) 12 (9) 28(9) 80(9) P(2B) 299 (14) 332 (13) 
